Cloning and characterization of a small family 19 chitinase from moss (Bryum coronatum).
Chitinase-A (BcChi-A) was purified from a moss, Bryum coronatum, by several steps of column chromatography. The purified BcChi-A was found to be a molecular mass of 25 kDa by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and an isoelectric point of 3.5. A cDNA encoding BcChi-A was cloned by rapid amplification of cDNA ends and polymerase chain reaction. It consisted of 1012 nucleotides and encoded an open reading frame of 228 amino acid residues. The predicted mature BcChi-A consists of 205 amino acid residues and has a molecular weight of 22,654. Sequence analysis indicated that BcChi-A is glycoside hydrolase family-19 (GH19) chitinase lacking loops I, II, IV and V, and a C-terminal loop, which are present in the catalytic domain of plant class I and II chitinases. BcChi-A is a compact chitinase that has the fewest loop regions of the GH19 chitinases. Enzymatic experiments using chitooligosaccharides showed that BcChi-A has higher activity toward shorter substrates than class II enzymes. This characteristic is likely due to the loss of the loop regions that are located at the end of the substrate-binding cleft and would be involved in substrate binding of class II enzymes. This is the first report of a chitinase from mosses, nonvascular plants.